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L REAL PARTY IN INTEREST 



The invention is assigned to Intel Corporation of 2200 Mission College 
Boulevard, Santa Clara, California 95052-8119. 

II. RELATED APPEALS AND INTERFERENCES 

To the best of Appellant's knowledge, there are no appeals or interferences that 
are related to, v^ill directly affect, will be directly affected by, or have a bearing on the 
Board's decision in the present appeal. 

III. STATUS OF THE CLAIMS 

Claims 1-20 are currently pending in the above-referenced application. No claims 
have been allowed. All pending claims were rejected in the Final Office Action mailed 
January 9, 2006, and are the subject of this appeal. 

All pending claims stand rejected under 35 U.S.C. § 103. Several claims stand 
rejected as indefinite under 35 U.S.C. § 1 12. 

IV. STATUS OF AMENDMENTS 

In response to the Final Office Action mailed on January 9, 2006, rejecting 
claims 1-20, Appellant timely filed a Notice of Appeal on April 10, 2006. 
A copy of all claims on appeal is attached hereto as Appendix A. 
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V. SUMMARY OF THE CLAIMED SUBJECT MATTER 

The present invention allows two separate processing engines, such as 
microprocessors, for example in two networked computers or in a parallel processing 
system, to be synchronized with a very high accuracy. The invention can be applied to a 
variety of systems for a variety of different benefits as discussed above and has a minimal 
impact on network traffic loads. In one embodiment, the synchronization is applied to 
microprocessors based on the tick counter of each respective processor. The tick count 
counter value is maintained in a register of a typical microprocessor and is updated at the 
speed of the microprocessor. The value can be read from the register with a standard, 
simple, assembly language instruction. As a result, the value provides very high accuracy 
commensurate with the processor speed and can be obtained very quickly. For an Intel 
Pentium ® II processor that runs at 233MHz, synchronization can be obtained with an 
accuracy on the order of a few nanoseconds. For an Intel Pentium ® 4 processor that runs 
at 1.5GHz, synchronization can be obtained with an accuracy on the order of half a 
nanosecond.. See Detailed Description, paragraph 12, 

The arguments of this brief are presented in the context only of Claim 1, however, 
examples of components of the other independent claims as shown in the drawings are 
pointed out for the Board's convenience. Turning to the first independent claim, Claim 1 
presents a method that comprises: 

includes obtaining a processor tick counter value from a first processing engine 
(See Figure 7, 76, 75, Figure 4, 402, Figure 2, 34, 46); 

comparing the obtained processor tick counter value to a processor tick counter 
value from a second processing engine (See Figure 1, 12, Figure 4, 402, Figure 2, 54- 
58); 

determining a timing offset using the comparison (See Figure 2, 54); and 
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sending the timing offset to the first processing engine to apply to the execution of 
instructions by the first processing engine which are normalized to the timing of the 
second processing engine {See Figure 2, 60, 62). 

Claim 9 is a Beauregard claim based on Claim 1. 

Claim 14 is an apparatus claim directed to a synchronized computing network. 
The elements of Claim 14 include: 

a first processing engine (See Figure i, 16, 18) having a processor tick counter; 

a second processing engine (See Figure 7, 12) having a processor tick counter; 

a communications link (See Figure 5, 425) to send a value from the processor tick 
counter of the first processing engine to the second processing engine at one time; 

a processor (See Figure 5, 402) of the second processing engine to compare the 
processor tick counter value from the first processing engine to a processor tick counter 
value from the second processing engine, to determine a timing offset using the 
comparison, and to apply the timing offset to the execution of instructions by the first 
processing engine which are normalized to the timing of the second processing engine. 

The remaining claims are dependent on one of the claims mentioned above. 

The invention allows instructions to be executed in a distributed processing 
environment with much closer synchronization than with other approaches.. 

VL GROUNDS OF REJECTION 

A. Claims 34, 5, 11, 12, 16, and 17 stand rejected as indefinite. This rejection is 
not under appeal. 

B. Claims 1-20 stand rejected as obvious over under 35 U.S.C. § 103(a) over 
Kubo et al., U.S. Patent No, 6,832,326 ("Kubo") in view of Grimwood, U.S. Patent No. 
6,243,369 C'Grimwood"). 

No claims were indicated as allowable. 



Docket No. :42390P 10458 
Application No.: 09/823,070 



5 



VIL ARGUMENT 

This argument is directed against the second ground of rejection identified at 
Section VLB. (obviousness). It would appear that the first ground of rejection may be 
traversed by replacing "the" with "a" in the rejected claims. The first ground of rejection 
is not appealed. 

The rejections of the other claims are not discussed here in the interests of brevity. 
The claims not discussed herein are believed to be allowable on the above grounds as 
well as for the additional recitations expressly set forth in each such claim respectively. 

A, THE OBVIOUSNESS REJECTION IS IN ERROR BECAUSE NEITHER 
REFERENCE TEACHES SENDING A TIMING OFFSET TO ANOTHER 
PROCESSOR NOR APPLYING SUCH AN OFFSET TO THE 
EXECUTION OF INSTRUCTIONS AS SPECIFICALLY RECITED IN 
THE CLAIMS 

Kubo shows clock synchronization. As stated in the abstract, the timer value of 
each processor is adjusted with the measured propagation delay time. Grimwood shows a 
cable TV system (1:20) in which frequency (or clock rate 8:52) is synchronized and 
frames are aligned (13:23) for transmissions of video and customer purchase data through 
coaxial cable. 

With respect to Kubo, the Examiner correctly acknowledges with respect to e.g. 

Claim 1, that Kubo does not teach or suggest the last two elements of determining and 

sending. The Examiner suggests that Grimwood discloses these two elements. 

The two elements are set forth below for the Board's convenience: 
"determining a timing offset using the comparison; and 

"sending the timing offset to the first processing engine to apply to the execution 
of instructions by the first processing engine which are normalized to the timing 
of the second processing engine." 

As to determining a timing offset, Grimwood's timing offset has nothing to do 

with processor tick counter values. (In brief, Grimwood does not suggest any use of a 
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timing offset for tick counter values.) The section cited by the Examiner is related to 
determining a timebase conversion factor (22:42) . The clock ticks referred to in 
Grimwood are frame counter clock ticks (21:60) and timestamp counter clock ticks (22:3) 
or timesample clock ticks (22: 11). The timebase conversion factor is used to recover 
upstream data (22:54). So, Grimwood has a timebase conversion factor based on frame 
counter clocks. Grimwood does not have a timing offset and nothing like the 
comparison of Claim 1, between processor tick counter values. Accordingly, the cited 
section does nothing to suggest a timing offset such as that of the present invention. 

As to sending the timing offset, this claim element further recites "to apply to 
operations which are normalized to the timing of the second processing engine." 
Applicants have carefully reviewed the cited section in Column 3 (Summary of the 
Invention) as well as Claim 6. In Colunm 3, the RU synchronizes its clock to the CU. It 
then transmits upstream data to the CU and the CU receives it using its own CU clock 
due to the synchronization. There is no timing offset being sent and there are no 
operations that are normalized to any timing. The clocks are simply synchronized. 

In Claim 6, the remote node modem independently arranges its transmission to 
coincide with the clock frequency, superframe counter and minislot counter of the 
headend. There is no sending of timing offsets. Further, the sending of data is not 
normalized to the timing of the second processing engine (the sender). To the contrary, 
the upstream data is transmitted based on the clock and counter values of the headend 
(recipient). 

Even if "apply to operations" in Claim 1 were construed to mean "demodulated 

and demuhiplexed" (3:9), Grimwood teaches away from the present invention. In 

Grimwood, the RU receives downstream data, calculates its timespace conversion and 

frame counter offsets, and adapts its upstream transmissions to the master clock of the 

CU (headend). The benefit is that the CU can receive the transmission using its own CU 

clock (3:12 the "suitable phase and amplitude adjustments" are conventional training 
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techniques). In the present invention, the first engine sends its tick counter value to the 
second engine and then uses an offset provided by the second engine to apply to 
operations. 

The distinction from Grimwood is very clear in the claimed recitation that the 
timing offset is applied to the execution of instructions. 

Summarizing using the example of Claim 1, Claim 1 is believed to be allowable 
because: 

Neither reference suggests comparing tick counter values; 

Neither reference suggests determining offsets for tick counter values. (In Kubo, 
the tick value is written over with the received tick value.); 

Neither reference suggests sending a timing offset from one component to 
another. (In Grimwood, the determined frame offset, frequency corrections etc. are used 
by the modem that determines them.); 

Neither reference suggests applying a timing offset to the execution of 
instructions. 

Given these significant failings in the cited references. Applicants respectfully 
submit that the present application is allowable. 

B. THE OBVIOUSNESS REJECTION IS IN ERROR BECAUSE THE TICK 
COUNTER IN GRIMWOOD IS NOT A PROCESSOR TICK COUNTER 

Grimwood does not suggest performing operations using processor tick counter 
values. The first mention of any tick counter does not occur until Column 47, line 58. 
This is not a processor tick counter but a master clock tick counter in both the CU and 
RU. There is no description of this clock tick counter. It would appear to be used only to 
generate an offset signal 415 to the symbol counter 422 of Figure 13 that is used to 

determine minislot, frame, and superframe boundaries (Col. 41, lines 35 et seq.). The 
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boundary information can be used for reception and also to ensure that uplink 
transmissions arrive at the CU at the proper time (Col. 41, line 52). 

C. THE OBVIOUSNESS REJECTION IS IN ERROR BECAUSE 

GRIMWOOD'S CABLE TV SYNCRONIZATION SCHEME IS NOT IN 
THE SAME FIELD AS SYNCHRONIZING INSTRUCTION EXECUTION 
AS RECITED IN THE CLAIMS 

Grimwood is not within the scope of the prior art that would be considered by a 
person of average skill in the art of the present application. Grimwood is about 
establishing a reference frame and kiloframe boundary time for sending uplink SCDMA 
packets, so that all of the sending RU's will be synchronized together and with the 
receiving CU. This ensures that the uplink packets are sent at the right time (see e.g. 
Column 14, lines 61 to Column 15, line 21, not definition of offset at Col. 14, line 65.). 

Grimwood refers to ranging as the process of determining an offset 415 between 
the CU and RU timing. Ranging is a process of determining the difference between CU 
and RU. Traditionally, using the distance, the propagation delay can be determined and 
using the propagation delay, the timing of a transmission can be advanced to compensate 
for the propagation delay (time it will take the transmission to reach the receiver). 

Grimwood accomplishes the ranging not by measuring a physical distance but by 
sending a sample of the CU timestamp counter at regular intervals (Colunrn 16, lines 8 et 
seq.) 

On the other hand. Claim 1, for example refers to executing instructions by one 
processor synchronized to the timing of another processor. As explained above, 
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Grimwood does not teach or suggest this. Grimwood synchronizes data transmission 
between multiple transmitters and receivers, 

D. SUMMARY 



Grimwood would require significant modification to be adapted into a 
combination with Kubo to achieve the present invention. The modifications would at 
least include using changing the CU and RU to processors, using processor tick counter 
registers instead of clock counters, determining the offset at the CU and then sending the 
offset to the RU, instead of the opposite approach used in Grimwood, and then using the 
offset for instruction execution instead of for SCDMA data communication. 

Applicants respectfully submit that such a modification of Grimwood to use with 
Kubo simply goes too far beyond the disclosure of either reference. There is nothing in 
Grimwood to suggest that the techniques may be applied to the art of Kubo and the 
necessary modifications take Grimwood completely away from any solution or 
application that may have been contemplated in the reference. 
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VIII. CONCLUSION 

Appellant respectfully submits that all the appealed claims in this application are 
patentable and requests that the Board of Patent Appeals and Interferences overrule the 
Examiner and direct allowance of the rejected claims. 

This brief is submitted in triplicate, along with a check for $500.00 to cover the appeal 
fee for one other than a small entity as specified in 37 C.F.R. § 1.17(c). Please charge 
any shortages and credit any overpayment to out Deposit Account No. 02-2666. 

Respectfully submitted, 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 



Date: June 6. 2006 




Attorney for Appellant 
Registration Number: 33,192 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 
12400 Wilshire Boulevard 
Seventh Floor 

LosAngeles,CA 90025-1030 
(303)-740-1980 
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APPENDIX OF CLAIMS (37 C.F.R. § 1.192(c)(7)) 

1. A method comprising: 

obtaining a processor tick counter value from a first processing engine; 

comparing the obtained processor tick counter value to a processor tick 
counter value from a second processing engine; 

determining a timing offset using the comparison; and 

sending the timing offset to the first processing engine to apply to the 
execution of instructions by the first processing engine which are normalized to 
the timing of the second processing engine. 

2. The method of Claim 1, wherein obtaining a processor tick counter value 
comprises sending a request message from the second processing engine to the first 
processing engine, and receiving a reply from the first processing engine at the second 
processing engine. 

3. The method of Claim 2, wherein the processor tick counter value at the 
second processing engine is determined by recording the time at which the request 
message is sent. 

4. The method of Claim 2, wherein the processor tick counter value at the 
second processing engine is determined by recording the time at which the reply is 
received. 
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5. (Original) The method of Claim 2 further comprising repeating 
sending a request message, recording the time, receiving a reply, recording the 
time and determining a timing offset until the determined timing offsets are 
within a predetermined variability range. 

6. (Original) The method of Claim 1 further comprising applying a 
time stamp to a message sent from the second processor, the time stamp being 
determined by applying the determined timing offset. 

7. (Original) The method of Claim 1 further comprising receiving an 
instruction having an execution time and interpreting the execution time by 
applying the determined timing offset. 

8. (Original) The method of Claim 1, further comprising: 

obtaining a processor frequency from the first processing engine; 

obtaining a processor frequency from the second processing engine; and 

correcting the timing offset for any difference between the first processing 
engine frequency and the second processing engine frequency. 

9. (Previously Presented) A machine-readable medium having stored thereon 
data representing sequences of instructions which, when executed by a machine, cause 
the machine to perform operations comprising: 

obtaining a processor tick counter value from a first processing engine; 

comparing the obtained processor tick counter value to a processor tick 

counter value from a second processing engine; 
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determining a timing offset using the comparison; and 

sending the timing offset to the first processing engine to apply to the 
execution of instructions by the first processing engine operations which are 
normalized to the timing of the second processing engine. 

10. (Previously Presented) The machine-readable medium of Claim 9, 
wherein the instructions for obtaining a processor tick counter value comprise 
further instructions which, when executed by the machine, cause the machine to 
perform further operations comprising sending a request message from the 
second processing engine to the first processing engine, and receiving a reply 
from the first processing engine at the second processing engine. 

11. (Previously Presented) The machine-readable medium of Claim 10, 
further comprising instructions which, when executed by the machine, cause the 
machine to perform further operations comprising determining the processor 
tick counter value at the second processing engine by recording the time at 
which the request message is sent. 

12. (Previously Presented) The machine-readable medium of Claim 10, 
further comprising instructions which, when executed by the machine, cause the 
machine to perform further operations comprising determining the processor 
tick counter value at the second processing engine by recording the time at 
which the reply is received. 
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13. (Previously Presented) The machine-readable medium of Claim 9, 
further comprising instructions which, when executed by the machine, cause the 
machine to perform further operations comprising: 

obtaining a processor frequency from the first processing engine; 

obtaining a processor frequency from the second processing engine; and 

correcting the timing offset for any difference between the first processing 
engine frequency and the second processing engine frequency. 

14. (Previously Presented) A synchronized computing network 
comprising: 

a first processing engine having a processor tick counter; 

a second processing engine having a processor tick counter; 

a communications link to send a value from the processor tick counter of the first 
processing engine to the second processing engine at one time; 

a processor of the second processing engine to compare the processor tick counter 
value from the first processing engine to a processor tick counter value from the second 
processing engine, to determine a timing offset using the comparison, and to apply the 
timing offset to the execution of instructions by the first processing engine which are 
normalized to the timing of the second processing engine. 

15. (Previously Presented) The synchronized computing network of 
Claim 14, wherein the first processor sends the processor tick counter value as a 
reply to a request message from the second processing engine. 
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16. (Previously Presented) The synchronized computing network of 
Claim 15, wherein the processor tick counter value at the second processing 
engine is determined by recording the time at which the request message is sent. 

17. (Previously Presented) The synchronized computing network of 
Claim 15, wherein the processor tick counter value at the second processing 
engine is determined by recording the time at which the reply is received. 

18. (Previously Presented) The synchronized computing network of 
Claim 14, wherein the first processing engine and the second processing engine 
run at different frequencies and wherein the processor corrects the timing offset 
for the difference between the first processing engine frequency and the second 
processing engine frequency. 

19. (Previously Presented) The synchronized computing network of 
Claim 14, v/herein the processor of the second processing engine applies a time 
stamp to a message sent from the second processing engine, the time stamp 
being determined by applying the determined timing offset. 

20. (Previously Presented) The synchronized computing network of 
Claim 14, wherein the processor of the second processing engine executes an 
instruction at a time based on the determined timing offset. 
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V 



XI. EVIDENCE APPENDIX 

None. 



XII. RELATED PROCEEDINGS APPENDIX 

None. 
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